(19) 



J 



(12) 



(43) Date of publication: 

03.01.2001 Bulletin 2001/01 

(21) Application number: 00113191.1 

(22) Date of filing: 03.07.2000 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets (1 1 ) EP 1 065 251 A1 

EUROPEAN PATENT APPLICATION 

(51) lnt.CI. 7 : C09G 1/02 



(84) 


Designated Contracting States: 


* 


Watanabe, Yoshitane, 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 




Nissan Chemical Ind., Ltd. 




MCNLPTSE 




Funabashi-shi, Chiba (JP) 




Designated Extension States: 


• 


Kashima, Yoshiyuki, 




ALLTLVMKRO SI 




Nissan Chemical Ind., Ltd. 






Funabashi-shi, Chiba (JP) 


(30) 


Priority: 02.07.1999 JP 18856299 


• 


Ema, Kiyomi, 




Nissan Chemical Ind., Ltd. 


(71) 


Applicant: 




Funabashi-shi, Chiba (JP) 




Nissan Chemical Industries, Ltd. 


« 


Ohmori, Yutaka, 




Chiyoda-ku, Tokyo 101-0054 (JP) 




Nissan Chemical Ind., Ltd. 








Funabashi-shi, Chiba (JP) 


(72) 


Inventors: 






• 


Ota, lsao f 


(74) 


Representative: HOFFMANN - EITLE 




Nissan Chemical Industries, Ltd. 




Patent- und Rechtsanwalte 




Funabashi-shi, Chiba (JP) 




Arabellastrasse 4 


• 


Nishimura, Tohru, 




81925 Munchen (DE) 




Nissan Chemical Industries, Ltd. 








Funabashi-shi, Chiba (JP) 







(54) Polishing composition 

(57) A polishing composition for aluminum disks, 
substrates having silica on their surfaces and semicon- 
ductor wafers, comprising a stable aqueous silica sol 
containing moniliform colloidal silica particles having 
the ratio (D^/D 2 ) of a particle diameter (D-j nm) meas- 
ured by dynamic light scattering method to a mean par- 
ticle diameter (a particle diameter measured by nitrogen 
adsorption method: D 2 nm) is 3 or more, and D 1 being 
50 to 800 nm, and which are composed of spherical col- 
loidal silica particles having a mean particle diameter of 
10 to 120 nm and metal oxide-containing silica bonding 
these spherical colloidal silica particles, and wherein 
the spherical colloidal silica particles link in rows in only 
one plane by observation through on electron micro- 
scope, wherein the polishing composition comprises 0.5 
to 50% by weight of moniliform colloidal silica particles 
as Si0 2 concentration. 
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Description 

BAQKSBQ! IMn nfz ™ p INVENTION 
5 1 . Field of the Invention 

roooil The present invention relates to a polishing composition for aluminum disks, substrates having silica on their 
surfaces and semiconductor wafers, comprising a stable aqueous silica sol containing moniliform colloidal s.l.ca parti- 
des having the S«o ( Dl /D 2 ) of a particle diameter (D, nm) measured by dynamic light scattering method to a mean 
,o parameter (a particle diameter measured by nitrogen adsorption method: D 2 nm) is 3 or more^and 0 ? be.ng ,50 
to 800 nm and which are composed of spherical colloidal silica particles having a mean part.de diameter of 1 0 to 20 
nm and La oxwe-containing silica bonding these spherical colloidal silica particles, and in which the sphencal col o, 
sto particles link in rows in only one plane by observation through an electron microscope, where.n the polish ng 
composition comprises 0.5 to 50% by weight of moniliform colloidal silica particles as S,0 2 concentration Hereafter, a 
,5 stable aqueous silica sol containing moniliform colloidal silica particles is referred to a mon.lrform silica sol. 

[00021 More particularly, the moniliform silica so. is characterized by the shape of its coHo-dal «h« parties and 
he polishing method of the present invention can provide highly accurate smooth polished surface efficiently and hence 
Us usefu a^finish polishing method. Here, polishing of an aluminum disk means polishing a surface of the ^substrate 
itsetf of a magnetic memory disk composed of aluminum or its alloy, or a surface of a platmg "^^« £*J*J 
20 ete in particular a hard layer of non-electrolysis nickel-phosphorus (Ni-P) plating hav.ng a composition o 90 to 92% N, 
aS 8 to l3% P and an aluminum oxide layer provided on the substrate. Polishing of a substrate having s.hca on ,te sur- 
face means polishing a surface layer on a substrate containing 50% by weight of silica or more for example, polishing 
rock crystal quartz glass for photomasks, Si0 2 oxide layer for semiconductor devices, crystallized glass made hard 
oSs and laluEsLte glass or soda lime glass reinforced glass made hard disks. Polishing semiconductor wafers 
mean's polling semiconductor wafers made of elemental silicon, compound semiconductor wafers made of galhum 

SST CSSST^U — can efficiently provide high, accurate smooth po, 
shed surfaces, it is useful in precision polishing of wiring metals such as copper and aluminum ,n semiconductor mul- 
Zer interSSnection board of nitride layer and of carbide layer, and in finish polishing of monocrystals such as 
sapphire, lithium tantalate, and lithium niobate, OMR magnetic heads, etc. 

2. Description of the Related Art 

[0004] An aqueous silica sol generally has the property that it is converted from a state where it has a low viscosity 
o a called state through a state where it has a high viscosity. Therefore, if the SiQ 2 content is the same, the lower v,s- 
Lit?tmduS s equated as being more stable than the higher viscosity product. An aqueous silica so. shows a lower 
the closer the shape of cdloidal silica particle contained therein is to regular sphere. For this reason aqueous 
sols composed of highly stable, spherical col.oidal silica particles have been conventionally used partly ,n f.msh polish- 
1 ^a7mTnum dls£ glass disks, quartz glass for photomasks, rock crysta.. siliceous substrates such as S.0 2 ox.de 
4 o 2 of semiconductor devices, monocrystals such as semiconductor wafers, sapphire, lithium tantalate. Irthium n.obate 
ete and MR magnetic heads, etc. However, although such silica sole give highly flat polished surfaces. ,t has been 
pointed out thTt they have the defed of slow polishing speed. Accordingly, to increase , pohshmg speed effot* have 
been made to change the shape of colloidal silica particles. For example. JP-A-7-221059 describes use of co No dal s.l- 
fca pa^i Saving a lopsided shape with a longer diameter being 7 to 1 .000 nm and a ratio of shorter d.ameter/longer 
,5 diameter being 0 to 0.8 in polishing semiconductor wafers results in an increased polishing speed. However, no pro- 
posThas been made for improving polishing properties such as polishing speed by using of the moniliform colloidal 

foSsi 01 ' As a polishing composition for aluminum disks composed of silica (silicon dioxide), water, and a polishing 
acceptor U S Patent 4.959,1 13 discloses a polishing method for nickel plated aluminum disks with a pohshmg corn- 
so posrt o^omprfsing water an abrasive (silicon dioxide aluminum oxide, cerium oxide, etc.) and a salt composed of iron 
Ton as a caSand nitrate ion or sulfate ion as an anion. U.S. Patent 5.997.620 (related patent: JP-A-1 0-20441 6 dis- 
uses a polihing , imposition for memory hard disks, containing water and an abrasive (silicon d.ox.de. alum.num 
oxide, cerium oxide, etc.) and soluble iron compound. 

55 SI IMMARY OF THE INVENTION 

[0006] The present invention is to provide a polishing composition having excellent polishing properties for alumi- 
num disks, glass hard disks, quartz glass, rock crystal. Si0 2 oxide film of semiconductor devices, elemental silicon sem- 
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inductor wafers and compound semiconductor wafers. Further, the present invention is to provide a polishing 

iron din sulfate, and potassium iron (III) sulfate [KFe(S0 4 ) 2 ]. 
- oWtI The moniliform silica so! as a constituent substance of the polishing composition of the present .nventior , h as 
' SS? conLntration of 50% by weight or less and is stable. The shape of the colloidal silica part.de dispersed n a liq- 
uid medTn SSSlS «. of whicha particle diameter (D, nm) measured by dynamic Hght scattenng methods ^50 to 
flnn^m isTea ured as follows When observed on electron microscope, the particles are composed of spherical colloi- 

spherical colloidal particles, and the colloidal silica Is monUiform in shape vwh.ch 
«, areSnS in rows in on.y one plane and the degree of linking, i.e.. a Dl /D 2 value, the ratio o the above-descnbed D, to 
w are linked .n rows in no >y w measured by a nitrogen absorption method) is 3 or more. 

foJosT P T — o - s ,lc P a sS s sTable aqueous silica so, containing moniliform colloidal silica particles having 

Sii in kw. in nniy nnn pl.nn by obn.-vntlnn throngh .n microscope. The .tc. Ml M. 5 to 50 * by 

20 , (c) , and (d) below: 

metal IU) where M represents a divalent or trivalent metal atom, and O represents an oxygen atom) based on the 
SiO, in the aqueous solution of the activated silicic acid or the acidic silica sol, and mixing 
■ of mixinq the mixture (a) obtained in the step (a) with acidic spherical silica sol hav.ng a mean particle 

(b) the step f 7'7 9 0 l n h m ^7 a re ^ of ° 2 t0 6 in an am0U nt such that a ratio A/B (weight ratio) of the content (A) of 
Si e ««£.£. ^^2^ so, to the content (B) of siiica derived from J-^" « "JJ^ 
an?*aS silica content (A+B) of a mixture (b) obtained by mixing the acdic spherical s.hca sol and the mixture 
/ Q \ -.e on «;in concentration of 5 to 40% by weight in the mixture (b), ■ 
mSS^» W obtained in the step <b) with an alkali meta, hydroxide, a water-soluble organic 
base or water-soluble silicic acid salt thereof such that pH is 7 to 1 1 and mixing, and 
S the slip of heating the mixture (c) obtained in the step (c) at 1 00 to 200-C for 0.5 to 50 hours. 

rnmoi The shape of the colloidal silica particle that constitutes the moniliform silica sol can be seen by photograph 
„«n inSZ « o.thn.. mL in . eorv.b ««. ond.hooe UnftM .n a branohed • » behest 

STsT TetSarsr a a p n artic.e that constitutes the moniliform siiica so, has another feature that the mon = 
TthTare diSm Z sha'e unless they are superimposed. ,n eiectron micrograph, the colloidal s.hca parties m the 
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25 



moniliform silica sol tend to be superimposed one on another and it is difficult to discern one end from the opposite end 
SSSI it is difficult to measure the length of that particle. However, it can be judged by photography that 
%££!5£*« colloidal silica particles in three-dimensional directions makes a ball-like agg omeration t can be 
sar d 1hat basically there is no long linking in three-dimensional direction although one or two hnk.ngs occur .n three- 

dimensional direction. _iniu_ mm~* 

ro<>14] It is not appropriate to express the size of the colloidal silica particle that confutes such a mon.lrform sitea 
sol as a length presumed from an electron micrograph but ft is appropriate to express it as a value measured by a 
dvnamfc iSscattering method that allows measurement of the size of a particle in terms of a dimension that corre- 

nal^f Chemical Physics, vol. 57. No. 1 1 (December. 1972) p.4814 and can be performed us.ng . commerce y available 
aopiSuscLTed model N 4 manufactured by Coulter in U.S.A. The particle diameter (D,) as the size of collo.dal srtlca 
paStarc^sSutes the moniliform silica sol is 50 to 800 nm as measured by the dynamic light scattering . method. 
moi 5 Tne mean particle diameter (D 2 ) of the spherical colloidal silica particle that constitutes the monilifonn col- 
!oidafsilica^art-r. S gfven from a specific surface area S m*/g measured usually by a nftrogen absorption method by 

Z^^e'eZZt 2 D,/D 2 of the particle diameter D, nm measured by the above dynamic light scattering 
method to D 2 nm means the degree of linking (degree of length) of the moniliform colloidal s,l,ca particles. 

The D,/D, value of the moniliform silica sol is 3 or more, usually 4 to 20. 

rooi71 The silica that bonds the spherical colloidal silica particles that constitutes the mon.hform silica sol ,s sub- 
stantially amorphous silica afthough it contains 0.5 to 1 0% by weight of divalent (II) or tr.va.ent (III) metal ox.de based 
on Sio/ in the silica sol used in bonding and deriving from the silica sol manufacturing method. 
£5? moniliform silica sol has an SI0 2 concentration of 50% by weight or lass, preferably 5 to 40% by weight. 
Lnd his the soheLl colloidal silica particles linked in a moniliform in the same plane so that the viscosity of he mon- 
Irm i ca so s "g h e r than that of the spherical silica sol. The viscosity of the silica sol is hjher . the ^er he 
deorTe Tnklng of L spherical colloidal particles and the content of SI0 2 in the si ca sol are. With ttie above S.0 2 
concentrat on o?50% by weight or less, the silica sol has a viscosity of about several mPa.s to about 1 ,000 mPa.s at 
room ture T^e silica'sol is highly stable at such a high viscosfty and causes no precipitation or gelation during 
its storage. 

30 hftaii INSCRIPTION OFT HF INVENTION 

r0019l The content of the moniliform colloidal silica particles in the polishing composition of the P^en^nventton fe 
0 2 to 50% by weight, preferably 1 to 30% by weights as SiG 2 concentration. If the SiO a concentration is less than 0.2/. 
2 fweiahf tX effect of polishing is small, and if the Si0 2 concentration is higherthan 50% by we.ght. the sol .s unstable 
35 £5 n pol slg aluminum disks, the moniliform silica sol can be used as it is as an alkaline sal. Aftern^vely > « 
bL be used as a sol obtained by treating the alkaline silica sol by cation exchange res.n or as an acidic sol 
obtained by ad^o" f a w^r-soluble acidic substance such as hydrochloric acid, sulfuric acid, nftric acid, acetic acd. 

ElT riC ^e%Sg acceptor, the content of iron compound such as iron (...) nitrate, iron (Ml] i chloride. Iron 
m) sulfate or potassium imn (...) sulfate is preferably 0.01 to 5.0% by weight as Fe 2 C 3 concentrat.on. tf the F^con- 
ceSon is San 0.01 % by weight, the effect of polishing acce.eration is .ow. and if more than 5.0% by weight, the 

m'u^l °' iS SSSL glass hard disks, the moniliform silica sol can be used as it is as an alkaline aqueous silica sol. 
Eatively Jca Sb. used as a sol obtained by treating the alkaline silica sol after cation exchange treatment or 
Tan aSsoi obtained by addition of a water-soluble acidic substance such as hydrochloric acd. sulfunc acd, n,tr,c 

^^^SS^o^ wafers, the moniliform silica sol can be used as an alkaline aqueous silica 
sofby addition o an alkaline substance such as sodium hydroxide, a water-soluble amine such as monoatha olam,ne, 
a qumerna7ammonium base and its salt, alkali metal salt orthe like, which is a known pol.sh.ng a ^ e ™^Furth^ 
?n ponshln J Compound semiconductor wafers, the alkaline aqueous silica sol may be used as a sol obtained bytreatng 
he'alkali e aq^ous siL sol by cation exchange resin or as an acidic sol obtained by addition of a water-soluble ac,d,c 
subs anoe such as hydrochloric acid, sulfuric acid, nitric acid, acetic acid, phosphoric acd or the like. 
rooXl FurthS the polishing composition of the present invention may contain alumina, zircon*. ^umMB^ 
S cerium oxide, iro n oxide chromium oxide, titanium oxide, tin oxide, etc. It may also conta.n hydrated oxides such 
Z ^Snum hydroxide, boehmite, goethite, etc, and non-oxides such as diamond, boron nltr.de. silicon nitride, s.l.con 

mo*?' ^Also water-soluble alcohols generally added to polishing compositions, such as ethanol propanol, ethylene 
glycol and propylene glycol, sodium alkylbenzenesulfonate, celluloses such as hydroxyethyl cellulose may also be 
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added to the polishing composition of the present invention. 
EXAMPLES 

[0026] The present invention will be described in detail by examples. However, the present invention should not be 
construed as being limited thereto. 

Example 1 

[0027] Pure water was added to commercially available JIS No. 3 water glass (Si0 2 /Na 2 0 molar ratio: 3*2. S10 2 
concentration 28 5% by weight) to obtain an aqueous solution of sodium silicate having an S.0 2 concentration of 3.6 /. 
S wS By passing the aqueous solution of sodium silicate through a column packed with hydroge n-^e cat, on 
eLhJngeresh [Amberlite 1 20B(trade name)], a commercially available cation exchange ^res.nprov.ded separately^ an 
Tqueous cS solution of activated silicic acid having an SiQ 2 concentration of 3.60% by we,ght. a pH of 2.90 and a 

moC^I 83 kg 0 S content; 6.6 kg) of the aqueous colloid so.ution of the activated silicic acid was charged in 500 
SL lined LoSve 2 a PP aratus. 126kg of pure water was added to the solution while stirring to 
coE sl«on of activated silicic acid having an SiD 2 concentration of 2.13% by we.ght and a pH of 3 1. Then. 1Z14 
2 CaO conten? 41 6 g) of 1 0% by weight aqueous solution of calcium nitrate ( P H 4.32) at room temperature was added 
?£%£!^ «* stirring and the stirring was continued for additional 30 minutes. The calcium nitrate was 
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W S«ToZ?*ZZ k^SiO. content: 164 kg) of an acidic spherical silica so, [SNOWTEX O^O (trade 
name manufec urerby Nissan ChemicaMndustries, Ltd.)] having a mean partic.e diameter (nitrogen absorpton 
T'T/n we^HTr. nLitv- 1 289 viscosity 4 10 mPa.s. pH: 2.67, conductivity 942 uS/cm. SiO a concentration: 40.1% 
bv I^SS^^^^ to wfTch wadded 3. 1 kg of 2% by weight of aqueous so.ution of sodium 
53! Zs Sng and the' stirring was continued for additional 30 minutes to obtain an acidic s,„ca so. having a 
oH of 4 73 and an SiO, concentration of 40.0% by weight. 

roWOl The particle diameter of the silica sol ( Dl ) measured by the dynamic light scattering method was 35.0 nm 
Lnd D /Do value was 1 71. Electron microscopic observation showed that the colloidal silica particles m the s.Hca sol 
are sphSlt andTa dispersed state close to a monodisperse state and neither linking between the colloid partic.es 

Si activated silicic acid to which calcium nitrate had been added while stirring and the st.rnng was cont.nued for 
XT ThTn" T^^X^Z^ous solution of sodium hydroxide was added to the -uKing mixture (b) 
oveMOminu^ 

Zno^^^onol sodium hydroxide had a P H of 9.60 and a conductivity of 3.260 uS/cm, an S,0 2 concen- 

2 0 kQ ofthecontentwas taken out. The resulting liquid was transparent colloid-colored silica sol. had an S.OgCon- 
2 B «? 2 Ta%S 5£. an Si 02 /Na 2 O molar ratio of 200. a P H of 9.78. a specific gravity of 1 .138. e . viscosity of 
S^r^SSSS^ 3.335 ul/cm. and a partic.e diameter (DO measured by the dynamic light scattering 

° f Therefore. Dl /D 2 ratio was 6.24. Electron microscopic observation revealed that the colloidal site . particles 
is n Jhe obtaiLd Snca so. contains moni.iform colloidal silica particles composed of spherical col.o.dal s.hca part^.es and 

silica boning these spherical col.oidal silica particles, and in which the spherical colloidal silica partic.es link in rows ,n 

onlv one Diane but no three-dimensional gel structure particle was observed. 

[0035] No vfeTble silica gel was present in the silica so. and the si.ica sol was stable since no precipitation or gelation 

Loo nh«.rwd after leavina the silica sol to stand at room temperature for 6 months. 
so pure water were added to the resulting alkaline silica sol to prepare a polishing xompo 

En (A) containing monilrform colloidal silica particles, having a pH 7.10 and an S,Q 2 concentrat.cn of 14.0% by 

weight. 
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Example 2 

ro0371 1 0% Nitric acid and pure water were added to the alkaline silica sol obtained in Example , 1 to prepare a poi- 
ESeoAM moniliform colloidal si.ica particles, having a P H of 2.20 and an Si0 2 concentrate of 
14.0% by weight. 
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Example 3 
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rnffim 1 000 a (SiOo content: 21 5 g) of the alkaline silica sol obtained in Example 1 was passed through a column 

monililo.m wlloidM silico patHol.a having an SiOi concentration ot 14.0% by watoltl 
15 Example 4 

20 conductivity of 25.35 mS/cm. 
Example 5 

conductivity of 26.35 mS/cm. 
Example 6 

weight, a pH of 7.0, and a conductivity of 1.200 uS/cm. 
Comparative Example 1 

[CW| ,0* N.nc .no pnto wa,o ;r „ » a t^™o2X SSTI' 

^SgSXXlSttSStSi — - — i — • - H - «- - - 8,08 01 

14.0% by weight. 
Comparative Example 2 

so Si0 2 concentration of 1 4.0% by weight. 
Comparative Example 3 

conductivity of 31 .1 0 mS/cm. 
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Comparative Example 4 

F00471 An aqueous solution of nickel nitrate was added to the acidic silica sot obtained in Example 3 to prepare a 
Sna eS m containing moniliform colloidal silica particles containing nickel nitrate in a 
0 S by « Nl6 concentration and having an SiQ 2 concentration of 14.0% by weight, a pH of 2.85, and a con- 

ductivity of 1 8.40 mS/cm. 

[Polishing tests of aluminum disks and glass hard disks] 

[0048] Polishing tests of the compositions (A) to (F) of the present invention and polishing compositions (a) to (5) 

SSSTo jSl Twere fused. The substrates had been subjected to preliminary polishing and had a mean surface rough 
r005 S 01 f "XSSi hard disks. 3.5 inch-* reinforced glass made substrates having an ^«»»^«™* 

££?"" 1 22K RAP MASTER LM-15 polisher (manufactured by Rapmaster SFT Corp.) ^was attachec la arti- 
[0051J io ine siou. i n r manufactured by Rodel Nrtta Co., 

the polished surface was measured by using New View 1 00 (manufactured by Zygo Corp.). Surface defects such as prts 
face defects such as pits and scratches. 



Table 1 
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Polishing Composition 


Polishing accelerator 


Polishing speed 
(nm/min) 


Mean surface rough- 
ness (A) 


Mean waving (A) 




A 


None 


28 


2.6 


2.6 




8 


None 


48 


2.7 


2.9 


40 


C 


None 


47 


2.7 


3.1 




a 


None 


11 


3.1 


3.6 




P 


None 


27 


3.0 


3.8 


45 


D 


Iron Nitrate 


170 


3.3 


3.2 


E 


Iron Chloride 


169 


3.4 


3.2 




F 


Potassium iron sulfate 


158 


3.3 


3.3 




Y 


Aluminum nitrate 


33 


2.8 


3.0 


50 


5 


Nickel nitrate 


38 


2.9 


3.3 
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Polishing Composition 


Polishing accelerator 


Polishing speed 
(nm/min) 


Mean surface rough- 
ness (A) 


Mean waving (A) 


C 
P 


None 
None 


21 

17 


6.8 
6.9 


4.4 
5.5 
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indicates that the polishing com P os,t,on (A) provides a P°'«^ e ^ wav^a than those of the polishing compo- 
Example 7 

^^^i&^zxszz™ ^*"« °* - d a - 3 ea * eMaw " 9 m ° n "*" m °* 

loidal silica particles. 
Comparative Example 5 

. , ■■• i roMrwTPV *n r-trade nameV manufactured by Nissan Chemical Industries, Ltd. 
[0059] When a sphencal ^f^^^^^S^Zm: 48.1% by weight)] was diluted with pure 
(specific gravity: 1 .376. viscosrty: 1 "«^'^:^ 8 ^^^ respective^ the dilutions were adjusted to 

SSS ^d»ng »1 . e-2. and - each con- 

taining spherical colloidal silica particles. 

[Polishing tests of elemental silicon semiconductor wafer] 

rooeoi Polishing tests with the polishing compositions (G) and (e) were performed as follows. 

[0062] To the stool of RAP MASTER LM o ponsne i manufactured by Rhodel. Inc.) and 
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Table 3 



Polishing Composition 


Si0 2 concentration (% 
by weight) 


Polishing speed 
(nm/min) 


G-1 


2.0 


131 



8 
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Table 3 (continued) 



Polishing Composition 


Si0 2 concentration (% 
by weight) 


Polishing speed 
(nm/min) 


\J c. 


4.0 


150 


G-3 


10.0 . 


189 


£-1 


2.0 


124 


£-2 


4.0 


139 


e-3 


10.0 


170 



[00651 From table 3. it can be seen that when the SiO a concentration is the same, the polishing compositions (G) 
containing the moniliform colloidal silica particles are faster in polishing speed than the polishing composrt,ons (e) con- 
taining the spherical colloidal silica particles. 

FFFECT OF THE INVENTION 

[0066] Use of polishing composition containing a stable moniliform silica sol having spherical PJ* 
cles linked in rows in only one plane and dispersed In a liquid medium in precision polishing of aluminum disks, glass 
hard disks quX g ass for photomasks, rock crystal, substrates having silica on the surface thereof such as S,0 2 ox.de 
film of semiconductor devices, and semiconductor wafers gives an increased polishing speed and a good po shed sur- 
face lITSS MS presumed to be largely attributable to the shape of moniliform colloidal silica particles having spher- 
ical colloidal silica particles linked in rows only in a plane. 

006* Addition of trivalent iron compounds to the polishing composition containing the moniliform colloidal sihca 
pamcL as a polishing accelerator gives a polishing speed much faster than polishing composites to wh.ch metel 
salts other than the trivalent iron compounds are added and also gives good polished surfaces 

rO0681 The polishing compositions containing the moniliform silica sol are excellent in polishing properties as com- 
pared with those containing the spherical silica sol, so that highly accurate smooth polished surfaces can be obtained 
SSemiv Therefore, they are useful in precision polishing of wiring metals such as copper and aluminum in semicon- 
duSol muftilaySTnte^nnection board, of nitride layer and of carbide layer, and in finish polishing of monocrystals such 
as sapphire, lithium tantalate, and lithium niobate, GMR magnetic heads, etc. 

Claims 

1 A polishing composition containing a silica sol for aluminum disks, comprising a stable aqueous silica ^ontainina 
moniliform colloidal silica particles having the ratio ( Dl /D 2 ) of a particle diameter (D, nm) ™*™* d ^™™ 
Tght scattering method to a mean particle diameter (a particle diameter measured by nitrogen adsorption method. 
SI) is 3 or more, and D, being 50 to 800 nm, and which are composed of spherical colloidal silica part c^s pav- 
ing a mean particle diameter of 10 to 120 nm and metal oxide-containing silica bond.ng these spherical coNo rial 
Sea particles, and in which the spherical colloidal silica particles link in rows » only one P^ ^« 
through an electron microscope, wherein the polishing composition comprises 0.5 to 50% by weight of monilrtorm 
colloidal silica particles as Si0 2 concentration. 

2 The polishing composrtion for aluminum disks as claimed in claim 1 , wherein the composrtion comprises one or 
Tore of iron compounds selected from the group consisting of iron (III) nitrate, iron (Ml) chloride, ,ron (...) sulfate, 
and potassium iron (III) sulfate in an amount of 0. 01 to 5. 0% by weight as Fe 2 0 2 concentration. 

3 A polishing composition containing a silica sol for substrates having silica on surfaces thereof, comprising a stable 
aqueous silica sol containing moniliform colloidal silica particles having the ratio ( Dl /D 2 ) of a particle diameter (D, 
nm) meas ed by dynamic Nght scattering method to a mean particle diameter (a particle diameter measured by 
nitrogen adsorption method: D 2 nm) is 3 or more, and D, being 50 to 800 nm, and which are composed of spherical 
colorial silica particles having a mean particle diameter of 10 to 120 nm and metal ox,de«onta n.ng s,llca bond.ng 
mesa spherical colloidal silica particles, and in which the spherical colloidal silica part.cles link ,n rows m only one 
plane by observation through an electron microscope, wherein the polishing composrt.on compnses 0.5 to 50 A> by 
weight of moniliform colloidal silica particles as SiO z concentration. 

4. A polishing composition containing a silica sol for semiconductor wafers, comprising a stable aqueous silica sol 
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containing moniliform colloidal silica particles having the ratio (D-,/D 2 ) of a particle diameter (D 1 nm) measured by 
dynamic light scattering method to a mean particle diameter (a particle diameter measured by nitrogen adsorption 
method- D 2 nm) is 3 or more, and D 1 being 50 to 800 nm, and which are composed of spherical colloidal silica par- 
ticles having a mean particle diameter of 10 to 120 nm and metal oxide-containing silica bonding these spherical 
colloidal silica particles, and wherein the spherical colloidal silica particles link in rows in only one plane by obser- 
vation through an electron microscope, wherein the polishing composition comprises 0.5 to 50% by weight of mon- 
iliform colloidal silica particles as Si0 2 concentration. 
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